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(54) GSgf©***] fiSffifeajfeh^^X^^Si— 



(57) [mm] 



[ft 3 ] 7M/7h?-f^ • 'j if ■y>?_r- & s 

D ^ yarn** 5 t-tf©7Diis^*is u 

[St#S 6 ] r 7 >^^;i/^ = if 

203 3#BO^U'»gUti>e,4 1 6#gorDU> 

So 

•§•2© 8 7#@©t'J>aS*>?,4 1 6#S07'D';> 

[&0J!©P*IBftiai!§] 
[0001] 

• U t^>^(Streptomyces lividans)©!f±-'^^ — 
[0 0 0 2] 

[&#©£'#] *^B^{c«toT^r^S^n§ r:?>* 

aUBJRfe^w^Kfc^^^ai:^ e- (7 - 
Glu)-Lys 3£f*ffMfiliS, GlnWSttT^ h'fbfc i-SGlu 
^©S&£/fo#jgc: D o 2>„ ^©h^>^^7*;i/^ 
-tffcfc, -tf V-moVMb&s^ ^-x, 

ffi*tlTV** (#£¥1-50382) . *fc % &£$Jgftv 
-f^D^x-b^©^, BJ£fb**©gf*fti:®j5ljefc; 
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[0003] Y=7>x>f)\,*xi— gttinitciu 

S*©fe©hSSSt^)ffi*©t>© (t'i'^D-bf7;uh5 
. »f :£TF r MT Gj £(,^) #*af>a 

*^->A>r;r>f&#tt©gM?i-e, I? 
^©iaiiv iiiisSft^fcr^uT^s. «au, ^ 

^ » hSTfla r 5 >^y;u^ 5 ;h— tf (K. ikura etal. 

Biochemistry 27 2898(1988) ) , b hm&sr^^y 
tth7>7W?t- tf (M. A. Phillips et al. 
Proc. Natl. Acad. Sci. USA 87 9333(1990)) , h Ysk 
ffi^SH^XIII (A. Ichinose et al. Biochemistry 25 

6900(1990) ) ftif#&£„ fttCoV^Ttt, XhU7 

h^-9-isvo&m<Dmip<b, *;u^^Ai^#is©^ 

A • ^U-fe;f A (Streptoverticillium griseo 

carneum ) IFO 12776 % X hl-yh^—^^U^A • ^ 
'i'A (Streptoverticillium cinnamoneum sub s 
p. cinnamoneum ) IFO 12852 ^ X h i/^Y/^—^-^ ij 
>>A • ^171^^ (Streptoverticillium mobaraen3 
e) IFO 13819 m&&\f e>tlT^S (#M^64-2747 

i) . ine>oa£W4its h7>7 

i& ! fe^&*©^>©^:^±ffi|BH4?&±<^^:v^^:^: 
^JflBUT^S O-Dy/54Mf&nfiff0 481 504 A 

Do 

[0 0 0 4] WL<m&*iY^>XV)\,# V (MT 

fc> ite^x^^^t «h7^ = ^--4f © 

^H^icttK-^ ©itfi? C OV % T itm X. #§S8§64-274 
7U Biosci. Biotech. Biochem., 58, 82-87(1994) s Bi 
osci. Biotech. Biochem., 58,88-92(1994),' f$M¥5-19 
9883, Biochimie, 80, 313-319(1998), Eur.J. Bioche 
m., 257, 570-576(1998), WO 9606931, WO 9622366ft if 
£mi*s£tlT#t), dft£Ki;t#J*{£Streptomyces liv 
idans, Aspergillus oryzae, B.coli^©lt±-^^^ 

*j§s (B.coii) , wmmcDma&tit&it %ftm%M 

(#gg¥5-199883) ti5^?Si:B.coliT-MTG*^ 

(^M¥6-30771)*s^$nT^-5. b^Lft*^, « 
^©^^(cisss^fcis^^st^^Ttt, -^© 

UTtt, *<*Wft7>5ii5S«M©I3«sA^§^| t 
LT, Zhlsyh-vj-kz ■ ';b^>*(Streptomyces 
lividans)^±fr3ffll2?i|i^x.?£T-^ hu^h^ 
—f-i/VOA- ^^?^>7. (Streptoverticilium mob 



araense) &&<D h 7 Tr^-t^e^ft^A 
bfc^A^SS^ -eC^SttO.lmg/lgfifb^ 
V 'KBiosci. Biotech. Biochem., 58, 82-87(1994); ftffl 
¥5-199883)» 
[0 0 0 5] 

v-f -fe^JSSfflB^ r ^ i t— VZ&&izfti& 

«C«3Sf £7Ji£ft*l{fc-r-5 d kft IWfctS. 
[0 0 0 6] 

[!$j§ftP&T a &#>©*{£] ##8«§©;eF8stt» &sas 

ftj®nr £*•©#*© (33SS©) ^Df-^Httltffl^ 

h -n't zmmmizmxi;. tg«-rscii:tc<tt). 

= h7V^Wit- i£)'.ft7>sB;*-y\ 
JS«»JHCH:rD«JStt;S^ bur hv>f -b^flHiMC 
fi*-f £ 7d t T— If «fT WBrl^*-r -S C £ £ i t) fifc^ 
M (iSteS!) Oh7>7W it— t?S:Sl»-rscih 

X&Z* 
[0 0 0 7] 

7 S7>if)\/& i t— -K) U&^SWItMIB* 1 

i t— - fc?#S£-?-©;* M/Zhv-f ■\zXl%&%ifi£Mt 

)&?&m (rSffiM) ©h7>*^;i/>it-Hf##SiCf# 

[0 0 0 8] w^Kfct-jt££(;i::7-i/-?.:7-t K. 

SfettTVy'o^T't Kk bTHRStu -£©^ SIR 

^^KtUTlBW^nfc^ S^t;i/^7*t r* ( r ^ 

£ C 7D«s##f8W£ft-CJ**&li'*7'*- K t & 5 3 i: # 
ft]<DtiT:o.5„ i t— t?l± •?-©«£ 
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:/t Kft#bfc^#:7*DS57>ft*-r5 h7>^W5 
t— tfft r7Dh7>7W5t-^j fcffc-fSCi; 

tffeS. 7"D h5>*£Ol/* it— S©7'DgB 7 >tt Tt" 

nJg&gfSj ifctt^fz r^n^jtj fc^fs^ii^fe 

*WfflW£#^x h7>7W it- -e© r^a 
fltjggB/T'ofifjgj i:*w<*ft© r/nfli^j kfcfcS 

—if J fct r^D*JS»ftf*iD bfc h 7 i 7— 

[0009] *Wiiwc*v>TrDaj^ft rtawi»*j 
-3 x yawftzmm-f s < k 1 a±©7 $ y ®5 

^®^>^^g©*©fc^lC-g[-r S*Wt^K % 43 

Kfcittt bT N*4g(c T'Dgu^t **-r s m±© 

-tf j i: rtgfi® h7>^^;7— If j JilR]bMi*T* 

cooio] *fs"at«ffl*nsae?*ii5«)tt, -« 

E?>J ft •^triStO * JBm ft S^D^fitS C 
5 . 3 ©fltSgfe© fe to t ^ffl X- » 5 ^ ^ ^ - tt« C ftiJPS 
^ hUT-bv-f -fe^Jilfflli^T-^tEb^S^tD 

■e»nttj:<. T-^^i K©«tdt^fe^T-s#tisi 
b-* j »^b<, ^©^a^^^^i h-kbTfct, 

pIJ702(J.Gen.Microbiol., 129,2703-2714, (1983)K S 
[0 0 1 1 ] *^©^t*SV>Ts ^ M/7*hv-f -fe 

xmMmx'Y^yxvfrir *t— Hfjte^ft^a*-&a 
&«> twffl-c ts^n ^-^ -ttae*© h7>^^ 

^ it- Ifjie^O^OT'n^-^-T-fcS. fcfi 
b> 25t^S^*3'' ,1 Ttt> Escherichia coli£:}3ttS<fc'5 
1 7" a t - ^ - © u y -b > it x £$y a BJ5t K & ^ T *j 6 vi/ 

coias:^ it- if©«jga 
e^azjf* ©#5a*#j»-r 

c+»*e«*©5' ±«E«ss*r sjte^^tft^jffl-r 
miiv^. *&miz&\,\xmmx%z> v^yxvj^s. 

i^U • i^fe— "7 A(Streptoverticillium cinnamo 
neum) IFO 12852. 7. hi/ ^ hM-ti' U "7 A • ^'J-tr 
t*^-^A( Streptovertici Ilium griseocarneum) I 



(4) 



FO 12776, 7H/rM-^ij^.^ 5l>7 
(Streptovertici Ilium mobaraense) IFQ 13819, ^ h 
l/T'hv-fW- "Jt^ **(Streptomyces lydicus)(W 
096-06931)^0^86*®^^ h ^ >*^* * 

a*© h ^ y,^ * ^— ite^^tc^ ^ L 

S^l ^*^#6^«LfcStreptoverticillium ci 
nnamoneumIF012852S#© h 5 yx^jv* ' t?jg£ 

t x ; wmm i # g ^ 3 2 #g £ r- # r u gp^oK 

flK 3 3#gfr£, 8 6#g$T-#;/Dgf5#©E^ 87 
#g*>£4 1 SfgSTis^^^^l^ 

{"Streptoverticillium mobaraense lF013819aj£©"T~^ 



7 >^^;1^T^— tfigfe^os^^ o-sK*^-^ 

'# gSTT-^ U&fr©!^ 3 2#g»g,7 6Sg^ T 



co"d"i 2] *iwciffii^n5itis?«^,o^ h u 

^ct<ffl^eitl,S7-D hife(Gene, 39, 281-286 

0985) ; #^3-25ll82X ^b* hD#-i— 
i£(Bio/Technology, 7, 1067-1070(1989))^o#i££.^ 

mm, Tjuz2-;ms *<D<mmt[&mztiz 0 mm 

&ftn0k{$Tl,ZpK5.Oi>>t,8.5, 1 5°C*>t> 3 7 

10 0 1 3] intuit -p^--,.^ T>J& 

£*i5„ f c i a ^*ttTfffJlfi^^t*tt t 
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[0 0 14] 

lmmm W/ffi^i . strPPtov ft rf,>m,- n ginna^ 
m IFQ I2S52a-L^Z^i ±l ±=MjSB£ S2Mm 
^ h^h^-fi,.;^ . >>^* A (Streptovert 
icillium cinnamoneum) CBS683.68© h ^ >^^;p^ * 

i— -eMm+vmmzmzVifcznT^ 5 (Biochimie" 

80, 313-319(1998)) 0 ^OiB?.J$#%t LT, iB?a#' 

— ?fO*^(Biochem. Biophys. Act., 72,619(1963)){c 
«t fraSSLfeStreptoverticillium cinnamoneum IFO 12 
8520^feftD NAA> h ^ ^ ^— fe-ge ' 

/iS^(±Pyrobest DNA Polymerase(^®g:J:±§<0£ ffiv ^ 

(I2^J#^ 5 ) 5' -TCCGATGACCGGGAAACTCCTCCCGCCGAG-3' 
(IS?!JS^ 6 ) 5' -CGGCCAGCCTTGCTCCACCTTGGCGGGGGC-3' 

V — 
v — 

TO 0 1 5] »rttf*iUfe^960bp©DNA»f«-^, Ran 
dom Primer DNA Labeling Kit Ver.2(^SBtt^)^[ a 
-^P]dCTP^ffl^T^{t©r D b?-)l,lZUr,T5ifo2 
f,DNA7D-7^Ilfc 0 ^LfeT-D-^Str 
eptoverticillium cinnamoneum IFO 12852©g;feftDN 
A^^UT, Molecular Cloning ^2 /|g( J. SambrookE. 
F. Fritsch and T. Maniatis, Cold Spring Harbor La 
boratory Press, p9.31(1989))},:iB®$nT^S 

^3.5k bomXlZ h 5 ^ ^— tfilf 5?d s # 

SUT^5Ci:A5iit|^^ feo ^T'Streptoverticill 
mm cinnamoneum IFO 12852©^fe«;DNA^BamHlT-m 
L/&#73.5k b©®rJt£EASYTRAP Ver.2 

PDC180BanHI»ttt#AL,fc«, Escherichia coli JH1 



09 (^Sitttfg) ©rj>t^> r-fe;i/fci*AU 
5 u -eiut, 5fc£«« bfc r ^ ^ :>-- 
-fe*©DNA:/D — :/£ffiV>T, Molecular Cloning W,2 
fi£ (J. Sambrook E. F. Fritsch and T. Maniatis, Col 
d Spring Harbor Laboratory Press, pi. 90(1989)) \Z 

£ r -T-fc?-:J'3>}c:«fc»K 7^ 'J-©** 'J-->^ 

[0 0 16] pB3.5£*D->(b;icftTv\3Sr/t©iSS 
E^y^^^bfciiC^s Streptovertici Ilium cinnamon 
eum IFO 12852© r 5 >*<7VU* 5 fefjUH^fc^ Str 
eptoverticillium cinnamoneum CBS683.68© h 7 

tli^nto >^^;i/^ ^ ifite^ttpuci 

8(D^fr?-pX3-=.yW'( hOEcoRIiP^Hindlll©* 
(pJtCte^^n-S.ctdtifA^tlT^So J&£Ei?U©ifc£ 
fct^-f*— b 
(PE777^ KM-ft->7rAXtt») i:DNA->- 
^i>+f- 3 7 3 A (PE777-f K^-f^^XrAX 

^liSiiniC^t. 75 y$JSJ?!JCDl 3 2# 

BST-* s ^l/g|5^©i£?iJ, 3 3#BA>e>8 6#B£T'# 
T-DgB^-WE^ 87#@*?»4 1 6#B£T-*Wft® 

[0017] mmm 2. b^ y^y^* 5 e m&Z 

b'^t *-( P IJ702)©l$tf? 
pIJ702CDMMtt[ J. Bacteriol., 162, 406-412(1985); J.B 
acteriol. , 169, 1929-1937( 1987)] £&^*t^ £ 0 MOW 
CmM/XhV'f-lr^- 'J tr^>^(Streptomyces li 
vidans) 66£pIJ702-C-ffJHl£8lb;feStreptomyces livid 
ans 3131 (ATCC 35287)(J. Gen. Microbiol. , 129, 2703-2 
714(1983))5WT©lg%^T-30'Cs 2 BBHSf*b&. 
[YEMEtgflfe+0.5%^'; > > +S0vsMl?-*Z hU7"h>] 
3% -f-^ r • b^Z b 

5% ^7 by 

3% -?JVb • b ^t b 

1% Mv^^A 
0% yjva-x 
3 4.0% If ^*d-^ 
5% ^Ui^> 

1% 50mg/ml^X M/ 7" r >»* 

y^^l/^;i/**'>HJS«) (pH7.0) 

[0018] ±IBIfef^TT-tg#bfeJ$#tgm 2 0 0ml 
*S'MMI(12,00Qe, 4°C, 10#|lfl)U 50mM Tris-HCl 
(pH8.0)-5mM EDTA-50mM NaClT*?5t^^ ?#<=>ftfe@&£ 
50mMTris-HCl(pH8.0)-10mM EDTA-25% Sucrose (JWT r T 
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E-Sucrosej ^:V^a<, ) 1 OmlCIIUt. &£30mg/ 
ml©'J\/^--A (>^y £#trTE-Sucrose 2ml:fcitJ c 
0.25M EDTA 4ml^iDXs 37°CT 3 0 flftS-f |- 

20% SDS 2ml£in;U ££K5M NaCl 5m\^isax.zm 
-^KJSJ^bfc^ 0°CT- 1B*W >*jr^-r bfco * 
Ki§<l>7}S8(100,OOOg, 4"C, 40#P c g)iC e fc»H#6ftfc± 
r»£30%# »J >6000*«|?gSlO%K:75:s «fc d (cj&d 
aVO'CTM.SISIffl-f^ + j.'t— r Lfe. *©&, Mfoft 
81(900 g, 4°C, 5#B8)U i*^*10mM Tris-HCl(pH8. 
0)-lmM EDTA-50mM NaCllC&fr bfc„ fflfb-feS/* 
A16.8g*jilF10mg/ml©jiSt^^^^A7'nV'i' K£ 
lOmM Tris-HCl(pH8.0)-lmM. EDTA (JUT TEj £1^ 

) t«*»LWHUfc»«[1.2ml*iiD^ B<C»&K(1, 
300 g, 2e, 15#M)CJ;»>, »**JR9l»^fe'«» 21 
't^SH (230,000 g, 20°C, 12B$ffl) ^fr^fc. iS'fr 

a» f«ii}Tf7-7^? h-DNAg^^-fiaaibs te 

~ZmQ bfc ^ >• -;HC £ £ fflttftff: £ 3 @«k 5 £ b« 
Ooc^-v^Az/D v>f K&BfclA&o £ 6. CTET^'CT- 1 
iSUfbt^ TEggfn^oiy'— ;i/T- 1 lHl^ tuufrjUA 

SSUJKbfe. i)C(31/10SM©3MP^h ';^A(pH5.2) 
JS*fc2«ifJl©3i^>'-;i/felDjl % -80-CiC30^nm» 
SU a't>7>SI (12,000 g, 4°C, 15#H) t«tDajB 
^EliRbs 70%oi^y-;U7?iJfe{fm; l2*Sb> TE200^1 
{C^f^bfeo i^JlO/zg©^^^?. KDNAdsff e>nfco 
[0 0 19] 2)Mffl77^5KIS 

&^BStreptomycesi:AlllM( Escherichia coli) 

fc. StSIf3t-77X? h'©pIJ702 (^5.8kb) 
acItPstlT'Wb^ mel (5^D If ite^f) T'D^e 
— * bfc5. lkb©A§v^»r>tSIS^ bfeo 

*t7'DT7-^ >t t^— SSKStreptomyces subti 
lisin inhibitor) tinM^-y^b (7tf->» JafE^ 
©Ifc^ttaHi^a^nfcpOSAB-Apl (^J7.9kb) (Appl. 
Environ. Microbiol., 60, 3566-3572(1994)) fcHindlll 
fcPstlTtaWJfb, W2kb©BfltSW«bfc. $e>tEsche 
richia coli©#3 t-S^v^ 5 KpUC18 (^Sjttt 
S!0 *EcoRIT*tU8ffb, T4 DNA^U^^— ^ (^ffiiitt 
80 T?¥«l**'fbbT-b;U7 7-f y-f ->3>*ffl/\ Ec 
oRlf^W^n^l^^X '5 h*4a*?b, $e>HSadtH 
indIIIWBfbfc2.7kb®Wf>tfe»|«Ufc. 

[0 0 2 0] &£pIJ702©Sad-PstI 5. lkbSffit hpOSA 
B-Apl©HindIII-PstI 2kbWM-^ & iVpUClSOSacI-Hin 
dill 2.7kb»fH-0 3#7-f y-f 5/3>*ffV\ 
-<^^-pUJS (^9.8kb) ^«^bfc 0 ^?,{CpUJS^Hin. 
dIIIi:EcoRI«]ifb-rA»r>t8.6kb>&l5]JRbfeo (1) "C 
^ D — XbbfeStreptoverticillium cinnamoneum IFO 
12852© h 7 >^ * ±— Mmfcttim b fcpB3. 5 

(^J6.2kb) &HindIIIi:EcoRIT*tO®fb^ 3.5kb©HindII 
I-EcoRlifK-^|p]JRbfeo C©3.5kb©HindIII-EcoRIW 



(6) 
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M-£pUJS©HindIIItEcoRIiM h«C»A UtpUJ-MTG 

(^i2.ikb) zmmLtzo u±®m^««H 1 

■To pUJ-MTG£Bf|fc& L T# *> nfcff^Mte^Escheri 
chia coli AJ13669<£l*f$^S^t)lSI&ffiffl3Sffi 
t~*R;*ftTUS (SfE#^FERH P-17602, ^§£B¥fi£ 
11^10^140) o 

CO 0 2 1] »<B<W3. StreptmnvMB liviHan^ rep^ 
Streptomyces lividans TK24f±Streptomyces lividans 

£*ITI- -^(GENETIC MANIPULATION OF STREPTOMYCES, A 
LABORATORY MANUAL: D.A.Hopwood et al., p266, 198 

5, The john InnesFoundation Norwich)» ^KttteD.A. 

Hopwood(John Innes Institute, Colney Lane, Norwich 
NR4 7UH, U.K.UDJHIteftfcfcOT?*!), D.A. Hopw 

oodSf^j; *) X^-ajmT'&Zo Streptomyces lividans 
TK24£[4$|B¥3-251182, Hunter, I. S. "DNA Cloning" A 



Practical Approarch 2, Glover,D.M.(Ed.) IRL Press 
(1985). GENETIC MANIPULATION OF STREPTOMYCES, A LA 
B0RAT0RY MANUAL: D.A.Hopwood et al., P 104,1985, Th 
e john Innes Foundation Norwich]©^StcS^-3Ts 7 
D 175>X MbUfcS^ALfc. J|#fi<j£ttStreptomyc 
es lividans TK24SrYME*g%+0.5^'; f>>T'30"C, 2 

BMtsmbtzo tsmm2oomi&m>bftm( 1,300 g, ^ 

iSx 10£-n)U f#e>nfeS«;^0.35Mtr^*D-^72nil 

^siLt. zommmzmfoftmi 1,300 g, ^ 

S> 10#fH)U B&£lmg/ral0ij v^— A (*>^v) 
£^trPifgff?£6(MC+S!gSU dtl$30°a 2.5B#Fi 

fc. »S>ftfc*8ffc£i&&#8i (1,300 g, SM^ io# 
f») U P^ii7a25mlT^^2[5i#t)igLfc^ 

^Piig®«imi{c:!i®u hr?^ hmmmt u 

[0 0 2 2] 



TES[N-Tris(hydroxymethyl)methyl-2-aminoethane sulphonic acid] 5.73g 



■y->>»i;D— X 
fefbv^i^A 

fcjfe* 1% 'J >g? 1 * 'J 9 A$jft$8UH£ L/, figfflifimifc: 
100ml PiHfflf*^fc»)l«l*4Dit&. 
[SSM^SS?g«t] 
lL4"s «T© &©£$&<, 
JfrfbHIB 40mg 
l&fb^— 1£ 200mg 
i&(blg— m 10mg 

DNA?§r«(0.2>ug//zl) 

Streptomyces lividans TK24©7"D M 
0.35M tf-y^D — x 



20%* 1; x?- u > y ij a -;H00O*^to P fi 



103g 
2.03g 
0.5g 
3.68g 
2ml/L(pH7.4) 
i&fbv>#> lOmg 
E3«^-h';^A 10mg 
: E , J^f>i7> : E-')A lOmg 

coo23]^, h7^w^- sjse^s 

7"^^ 5. KpUJ-MTG (ifSjl2.1kb) ©Streptomyces livida 
ns TK24C7-D Y7z>7. hHaW»^©^H#ASfilT© 

20// 1 
100/zl 
20>ul 



(1,700 gs is, io^rou pmm 

[R-2g3>c£jfe] 
DR-2/A 

»^ 

2)R-2/B 
TES 



1.5ml 



OO/ziro^TOR-^^tgflist^ Ufeo 
[0 0 2 4] 



0.5g/l 
20.2g/l 

5.9g/l 
20.0g/l 

6.0g/l 

0.2g/l 

4 ml 

44.0g/l 



11.5g/l 



m 



(7) 
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3) 1 % KH 2 P0 4 

A;fc«fctfR-2/B£igl&U £ e>K 1 % KH 2 P0 4 ^$Si^ 
^S200ml=|fe *) lmlOi!l-&T*ii^Ufco 

[0 0 2 5] ^Hte^^^^tltR^S^SSSraO 
•CT-18B$F ( fl-l' y+a^- r bfc^ 200^g/mlO^^ 

[oo ?. Ri mmm*. 



ff£Hft&{fcpUJ-MTG/Streptomyces lividans TK24£^7T 
^ M/7*b VlOyUg/ml^^tr I- >J -7h> • V— V • 
*(DIFC0ttSOi8#JS%4mlT-3 0°C> 3 BUBS* U - 
CD 1ml £ 100ml © ±teMffctgJ& (500ml □ 7 5 * n ) 
C >>- Kb, 3 0 *CT 2 illSt&ll bfeo *II$tt£Jg*tt 
fc-y-^'J >^l/T, ^CD*g«±?«ffi 1 0 fx 1 & S D S 
-PAGEttlt*^, W M¥6-046855f3*«©Si h 5 
>X^7*;i^ i^-— tfin,ifc£fflV>T> Molecular Cloning 
f§2Ji£(J. Sambrook E. F. Fritsch and T. Maniatis, 
Cold Spring Harbor Laboratory Press, pl8. 60(1989)) 

fTofe. *©«*^ tg«7~l OBB^ST-ttT-D^ji 
SBCDftADUfc r^^iOl/* 5 ^— tf (7 , Dh7>^ 
tf) (DfrM&m (#]40-50mg/l) &%gtb<b 

SEQUENCE LISTING 

Ajinomoto Co. Inc. 
A method of producing microbial 
Y1G806 



10.0g/l 
203 g/1 (pH7.4) 



[0027] mm^com^tz b5>>z?)v<$> x i- 
— tf (t'p h =7 y^Vfrt? 5 j-— v(DfrW£mm.<D^\ 

B#^©tSa±ff fcffl^rt, SDS-PAGE&, PVDFBtt-b^H 
^7D*7^>^bfe ( r;t<5^D-->^cDfc#> 

<D*i"<*tmmmij > jumfb^su (1993) ) . y 

Dy^-f PVDFK^^-?^-^ 1 ; *)7>b7)\s- 

■eoffifrZW t/D^-f fr:r.>tr— (€r 

;1476A, M-*>x;py-ttS) T-N5f5Jg7'iy^^U 
©8?#r£fT-t>£. r ^> yz.iffyty X -y— 

wtn*WT 5 jwmo>\v7\Jwm (giy-asp-gi 

y-Glu-Glu-Lys-Gly-Ser-Tyr-Ala-) &m%l£tltzo CO 
7 5 y^E^JI±Biochimie., 80, 313-319(1998)T-^£ 

bfcT^y^ia?tj (iE?ij«^2) h-gtbfeo 

[0 0 2 8] 

2— trfcfc, * rl/:7b J; oT£S 

r 5- if fr# 5 7"-- If SEUR-T 4 d h* $ T- § 5o 
[0 0 2 9] 



110> 
120> 
130> 
140> 
141> 
150> 
151> 
160> 
170> 
210> 
211> 
212> 
213> 
220> 
221> 
222> 
400> 



transglutaminase 



JP 11-295649 

1999-10-18 

6 

Patentln Ver. 2.0 
1 

1461 
DNA 

Streptoverticillium cinnamoneum 
CDS 

(151). .(1398) 
1 



(8) 

cggcggcagc cctccttgcc gccggcgcag cgacgcagga cggcgcggcc aaggccctga 60 
gcggcagctc gtcgcaaacc cctccatcgc gtcgtgctct cacatgccct cgtttcacga 120 
ggcttcacca caagggagtt attgatttcc atg cac aaa cgt egg aga ctt etc 174 

Het His Lys Arg Arg Arg Leu Leu 
1 5 

gee ttc gec act gtg ggt gcg gtc ata tgc acc gca gga ttc aca cct 222 
Ala Phe Ala Thr Val Gly Ala Val He Cys Thr Ala Gly Phe Thr Pro 

10 15 20 

teg gtc age cag gee gee age agt ggc gat ggg gaa gag aag ggg tec 270 
Ser Val Ser Gin Ala Ala Ser Ser Gly Asp Gly Glu Glu Lys Gly Ser 
25 30 35 40 

tac gee gaa acg cac ggc ctg acg gcg gat gac gtc gag age ate aac 318 
Tyr Ala Glu Thr His Gly Leu Thr Ala Asp Asp Val Glu Ser lie Asn 

45 50 55 

gca ctg aac gaa aga get ctg act ctg ggc caa cct ggc aag cct ccg 366 
Ala Leu Asn Glu Arg Ala Leu Thr Leu Gly Gin Pro Gly Lys Pro Pro 

60 65 70 . 

aag gaa tta cct ccg age gee age gcg ccc tec egg gee ccc tec gat 414 
Lys Glu Leu Pro Pro Ser Ala Ser Ala Pro Ser Arg Ala Pro Ser Asp 
75 80 85 

gac egg gaa act cct ccc gec gag ccg etc gac agg atg cct gag gcg 462 
Asp Arg Glu Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Glu Ala 

90 95 100 

tac egg gec tac gga ggc agg gee act acg gtc gtc aac aac tac ata 510 
Tyr Arg Ala Tyr Gly Gly Arg Ala Thr Thr Val Val Asn Asn Tyr He 
105 no i 15 12Q 

cgc aag tgg cag cag gtc tac agt cac cgc gac gga aag aaa cag caa 558 
Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Lys Lys Gin Gin 

!25 130 135 

atg acc gaa gag cag cga gaa aag ctg tec tac ggt tgc gtt ggc gtc 606 
Met Thr Glu Glu Gin Arg Glu Lys Leu Ser Tyr Gly Cys Val Gly Val 

14 " 145 150 

acc tgg gtc aac teg ggc ccc tac ccg acg aac aga ttg gcg ttc gcg 654 
Thr Trp Val Asn Ser Gly Pro Tyr Pro Thr Asn Arg Leu Ala Phe Ala 

155 160 165 

tec ttc gac gag aac aag tac aag aac gac ctg aag aac acc age ccc 702 
Ser Phe Asp Glu Asn Lys Tyr Lys Asn Asp Leu Lys Asn Thr Ser Pro 

170 175 iso 

cga ccc gat gaa acg egg gcg gag ttc gag ggt cgc ate gee aag ggc 750 
Arg Pro Asp Glu Thr Arg Ala Glu Phe Glu Gly Arg He Ala Lys Gly 
185 190 195 " 200 

agt ttc gac gag ggg aag ggt ttc aag egg gcg cgt gat gtg gcg tec 798 
Ser Phe Asp Glu Gly Lys Gly Phe Lys Arg Ala Arg Asp Val Ala Ser 

205 210 215 

gtc atg aac aag gec ctg gaa aat gee cac gac gag ggg act tac ate 846 
Val Met Asn Lys Ala Leu Glu Asn Ala His Asp Glu Gly Thr Tyr He 

220 225 230 

aac aac etc aag acg gag etc acg aac aac aat gac get ctg etc cgc 894 
Asn Asn Leu Lys Thr Glu Leu Thr Asn Asn Asn Asp Ala Leu Leu Arg 
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235 240 245 

gag gac age cgc teg aac ttc tac teg gcg ctg agg aac aca ccg tec 942 
Glu Asp Ser Arg Ser Asn Phe Tyr Ser Ala Leu 'Arg Asn Thr Pro Ser 

250 255 260 

ttc aag gaa agg gac ggc ggc aac tac gac ccg tec aag atg aag gcg 990 
Phe Lys Glu Arg Asp Gly Gly Asn Tyr Asp Pro Ser Lys Met Lys Ala 
265 270 275 280 

gtg ate tac teg aag cac ttc tgg age ggg cag gac cag egg ggc tec 1038 
Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Gin Arg Gly Ser 

285 290 295 

tec gac aag agg aag tac ggc gac ccg gaa gee ttc cgc ccc gac cag 1086 
Ser Asp Lys Arg Lys Tyr Gly Asp Pro Glu Ala Phe Arg Pro Asp Gin 

300 305 310 

ggt acc ggc ctg gtc gac atg teg aag gac aga age att ccg cgc agt 1134 
Gly Thr Gly Leu Val Asp Met Ser Lys Asp Arg Ser He Pro Arg Ser 

315 320 325 

ccg gee aag ccc ggc gaa ggt tgg gtc aat ttc gac tac ggt tgg ttc 1182 
Pro Ala Lys Pro Gly Glu Gly Trp Val Asn Phe Asp Tyr Gly Trp Phe 

330 335 340 

ggg get caa aca gaa gcg gat gee gac aaa acc aca tgg acc cac ggc 1230 
Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Thr Trp Thr His Gly 
345 350 355 360 

gac cac tac cac gcg ccc aat age gac ctg ggc ccc atg cac gta cac 1278 
Asp His Tyr His Ala Pro Asn Ser Asp Leu Gly Pro Met His Val His 

365 370 375 

gag age aag ttc egg aag tgg tct gee ggg tac gcg gac ttc gac cgc 1326 
Glu Ser Lys Phe Arg Lys Trp Ser Ala Gly Tyr Ala Asp Phe Asp Arg 

380 385 390 

gga gee tac gtg ate acg ttc ata ccc aag age tgg aac acc gee ccc 1374 
Gly Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro 

395 400 405 

gee aag gtg gag caa gge tgg ccg tgacaggctg gtactacgac etctgetgat 1428 
Ala Lys Val Glu Gin Gly Trp Pro 

410 415 
ttctgcccgg tcagtccacg cctctcgacg cga 1461 
<;210>; 2 
<;211>; 416 
<;212>; PRT 

<;213>; Streptoverticillium cinnamoneum 
<;400>; 2 

Met His Lys Arg Arg Arg Leu Leu Ala Phe Ala Thr Val Gly Ala Val 

15 10 15 

lie Cys Thr Ala Gly Phe Thr Pro Ser Val Ser Gin Ala Ala Ser Ser 

20 25 30 

Gly Asp Gly Glu Glu Lys Gly Ser Tyr Ala Glu Thr His Gly Leu Thr 

35 40 45 

Ala Asp Asp Val Glu Ser He Asn Ala Leu Asn Glu Arg Ala Leu Thr 

50 55 60 

Leu Gly Gin Pro Gly Lys Pro Pro Lys Glu Leu Pro Pro Ser Ala Ser 
65 70 75 80 
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Ala Pro Ser Arg Ala Pro Ser Asp Asp Arg Glu Thr Pro Pro Ala Clu 

85 90 95 

Pro Leu Asp Arg Met Pro Glu Ala Tyr Arg Ala Tyr Gly Gly Arg Ala 

!°0 105 110 

Thr Thr Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin Val Tyr Ser 

115 120 125 

His Arg Asp Gly Lys Lys Gin Gin Met Thr Glu Glu Gin Arg Glu Lys 
130 135 M0 

Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser Gly Pro Tyr 
I 45 15 ° 155 160 

Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asn Lys Tyr Lys 

165 170 175 

Asn Asp Leu Lys Asn Thr Ser Pro Arg Pro Asp Glu Thr Arg Ala Glu 

180 185 190 

Phe Glu Gly Arg He Ala Lys Gly Ser Phe Asp Glu Gly Lys Gly Phe 

195 200 205 

Lys Arg Ala Arg Asp Val Ala Ser Val Met Asn Lys Ala Leu Glu Asn 

210 215 220 

Ala His Asp Glu Gly Thr Tyr He Asn Asn Leu Lys Thr Glu Leu Thr 
225 230 235 240 

Asn Asn Asn Asp Ala Leu Leu Arg Glu Asp Ser Arg Ser Asn Phe Tyr 

245 250 255 

Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asp Gly Gly Asn 

260 265 270 

Tyr Asp Pro Ser Lys Met Lys Ala Val He Tyr Ser Lys His Phe Trp 

275 280 285 

Ser Gly Gin Asp Gin Arg Gly Ser Ser Asp Lys Arg Lys Tyr Gly Asp 

290 295 300 

Pro Glu Ala Phe Arg Pro Asp Gin Gly Thr Gly Leu Val Asp Met Ser 
305 310 315 320 

Lys Asp Arg Ser He Pro Arg Ser Pro Ala Lys Pro Gly Glu Gly Trp 

325 330 335 

Val Asn Phe Asp Tyr Gly Trp. Phe Gly Ala Gin Thr Glu Ala Asp Ala 

340 345 350 

Asp Lys Thr Thr Trp Thr His Gly Asp His Tyr His Ala Pro Asn Ser 
355 360 3 6 5 

Asp Leu Gly Pro Met His Val His Glu Ser Lys Phe Arg Lys Trp Ser 
370 375 380 

Ala Gly Tyr Ala Asp Phe Asp Arg Gly Ala Tyr Val He Thr Phe He 
385 390 395 400 

Pro Lys Ser Trp Asn Thr Ala Pro Ala Lys Val Glu Gin Gly Trp Pro 
405 410 415 

<;210>; 3 
<;211>; 1809 
<;212>; DNA 

<;213>; Streptoverticillium mobaraense 

<;220>; 

<;221>; CDS 

<;222>; (578). . (1798) 

<;400>; 3 
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gtcgacgcgg gccgggaggg ggtgcggcgg cgcccttcgg ctgtgtggac gaagcgtcgg 60 
gtcggagggg cggccggata tcgtccttgg ggcggggtgg ccggaattgc cgccatggtg 120 
ttgccgggga atcgacccga agacatgatc acttctcgta tccacccgat cacgtatccg 180 
ggagtcgaga agtgttacgc cgtgcccctg tccgcgtcct cacccctgtc gccgtgacag 240 
cgacccgcgt tcttccactc gcacggacgg ccccacagga cctttcggcc cgggctcgcc 300 
ccgccgcctc ggtgacggcc tccgaataac gcggccgccg gggcctcggc cggttgaccg 360 
atccgggtca cgcgccccgc cgggcgggcg gccacgtccg gtctcgcccc gcccgacatc 420 
ggctgcgact gccttcgctc gcacttcttc ccgcctcccg gccgcgtttt tccgccgccg 480 
aaggtgcggc gacgcgtacc gaatccccct tcatcgcgac gtgcttccgc acggccgcgt 540 
tcaacgatgt tccacgacaa aggagttgca ggtttcc atg cgc ata cgc egg aga 595 

Met Arg He Arg Arg Arg 
1 5 

get etc gtc ttc gec act atg agt gcg gtg tta tgc acc gee gga ttc 643 
Ala Leu Val Phe Ala Thr Met Ser Ala Val Leu Cys Thr Ala Gly Phe 

10 15 20 

atg ccg teg gee ggc gag gec gec gee gac aat ggc gcg ggg gaa gag 691 
Met Pro Ser Ala Gly Glu Ala Ala Ala Asp Asn Gly Ala Gly Glu Glu 

25 30 35 

acg aag tec tac gec gaa acc tac cgc etc acg gcg gat gac gtc gcg 739 
Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu Thr Ala Asp Asp Val Ala 

40 45 50 

aac ate aac gcg etc aac gaa age get ccg gec get teg age gee ggc 787 
Asn He Asn Ala Leu Asn Glu Ser Ala Pro Ala Ala Ser Ser Ala Gly 
55 60 65 70 

ccg teg ttc egg gec ccc gac tec gac gac agg gtc acc cct ccc gec 835 
Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp Arg Val Thr Pro Pro Ala 

75 80 85 

gag ccg etc gac agg atg ccc gac ccg tac cgt ccc teg tac ggc agg 883 
Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr Arg Pro Ser Tyr Gly Arg 

90 95 100 

gee gag acg gtc gtc aac aac tac ata cgc aag tgg cag cag gtc tac 931 
Ala Glu Thr Val Val Asn Asn Tyr He Arg Lys Trp Gin Gin Val Tyr 
105 110 115 

age cac cgc gac ggc agg aag cag cag atg acc gag gag cag egg gag 979 
Ser His Arg Asp Gly Arg Lys Gin Gin Met Thr Glu Glu Gin Arg Glu 

120 125 130 

tgg ctg tec tac ggc tgc gtc ggt gtc acc tgg gtc aat teg ggt cag 1027 
Trp Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser Gly Gin 
135 140 145 150 

tac ccg acg aac aga ctg gee ttc gcg tec ttc gac gag gac agg ttc 1075 
Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asp Arg Phe 

155 160 165 

aag aac gag ctg aag aac ggc agg ccc egg tec ggc gag acg egg gcg 1123 
Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg Ser Gly Glu Thr Arg Ala 

170 175 180 

gag ttc gag ggc cgc gtc gcg aag gag age ttc gac gag gag aag ggc 1171 
Glu Phe Glu Gly Arg Val Ala Lys Glu Ser Phe Asp Glu Glu Lys Gly 

185 190 195 

ttc cag egg gcg cgt gag gtg gcg tec gtc atg aac agg gee ctg gag 1219 
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Phe Gin Arg Ala Arg Glu Val Ala Ser Val Met Asn Arg Ala Leu Glu 

200 205 210 

aac gcc cac gac gag age get tac etc gac aac etc aag aag gaa ctg 1267 
Asn Ala His Asp Glu Ser Ala Tyr Leu Asp Asn Leu Lys Lys Glu Leu 
215 220 225 " 230 

gcg aac ggc aac gac gcc ctg cgc aac gag gac gcc cgt tec ccg ttc 1315 
Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu Asp Ala Arg Ser Pro Phe 

235 240 245 

tac teg gcg ctg egg aac acg ccg tec ttc aag gag egg aac gga ggc 1363 
Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asn Gly Gly 

250 255 260 

aat cac gac ccg tec agg atg aag gcc gtc ate tac teg aag cac ttc 1411 
Asn His Asp Pro Ser Arg Met Lys Ala Val He Tyr Ser Lys His Phe 

265 270 275 

tgg age ggc cag gac egg teg agt teg gcc gac aag agg aag tac ggc 1459 
Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala Asp Lys Arg Lys Tyr Gly 

280 285 290 

gac ccg gac gcc ttc cgc ccc gcc ccg ggc ace ggc ctg gtc gac atg 1507 
Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly Thr Gly Leu Val Asp Met 
295 300 305 310 

teg agg gac agg aac att ccg cgc age ccc ace age ccc ggt gag gga 1555 
Ser Arg Asp Arg Asn He Pro Arg Ser Pro Thr Ser Pro Gly Glu Gly 

315 320 325 

ttc gtc aat ttc gac tac ggc tgg ttc ggc gcc cag acg gaa gcg gac 1603 
Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly Ala Gin Thr Glu Ala Asp 

330 335 340 

gcc gac aag acc gtc tgg acc cac gga aat cac tat cac gcg ccc aat 1651 
Ala Asp Lys Thr Val Trp Thr His Gly Asn His Tyr His Ala Pro Asn 

345 350 355 

ggc age ctg ggt gcc atg cat gtc tac gag age aag ttc cgc aac tgg 1699 
Gly Ser Leu Gly Ala Met His Val Tyr Glu Ser Lys Phe Arg Asn Trp 

360 365 37 0 

tec gag ggt tac teg gac ttc gac cgc gga gcc tat gtg ate acc ttc 1747 
Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly Ala Tyr Val He Thr Phe 
375 380 385 3 90 

ate ccc aag age tgg aac acc gcc ccc gac aag gta aag cag ggc tgg 1795 
He Pro Lys Ser Trp Asn Thr Ala Pro Asp Lys Val Lys Gin Gly Tip 

395 400 405 

ccg tgatgtgagc g lg09 
Pro 

<;210>; 4 
<;211>; 407 
<;212>; PRT 

<;213>; Streptovertici Ilium mobaraense 
<;400>; 4 

Met Arg He Arg Arg Arg Ala Leu Val Phe Ala Thr Met Ser Ala Val 

15 10 15 

Leu Cys Thr Ala Gly Phe Met Pro Ser Ala Gly Glu Ala Ala Ala Asp 

20 25 30 

Asn Gly Ala Gly Glu Glu Thr Lys Ser Tyr Ala Glu Thr Tyr Arg Leu 



m 
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35 40 45 

Thr Ala Asp Asp Val Ala Asn He Asn Ala Leu Asn Glu Ser Ala Pro 

50 55 60 

Ala Ala Ser Ser Ala Gly Pro Ser Phe Arg Ala Pro Asp Ser Asp Asp 
65 70 75 80 

Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr 

85 90 95 

Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr He Arg 

100 105 110 

Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin Met 

115 120 125 

Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val Thr 

130 135 140 

Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser 
145 150 155 160 

Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg 

165 170 175 

Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu Ser 

180 185 190 

Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser Val 

195 200 205 

Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu Asp 

210 215 220 

Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu 
225 230 235 240 

Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe 

245 250 255 

Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala Val 

260 265 270 

He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala 

275 280 285 

Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly 

290 295 300 

Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser Pro 
305 310 315 320 

Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly 
325 330 335 



Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly Asn 

340 345 350 

His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu 

355 360 365 

Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly 

370 375 380 

Ala Tyr Val He Thr Phe He Pro Lys. Ser Trp Asn Thr Ala Pro Asp 
385 390 395 400 

Lys Val Lys Gin Gly Trp Pro 
405 

<;210>; 5 
<;211>; 30 
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<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:PCR primer for 
amplification of transglutaminase gene from 
S.cinnamoneum 

<;400>; 5 

tccgatgacc gggaaactcc tcccgccgag 
<;210>; 6 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence :PCR primer for 
amplification of transglutaminase gene from 
S.cinnamoneum 

<;400>; 6 

cggccagcct tgctccacct tggcgggggc 
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7D> h^— 



(51)Int.Cl. 7 
( C 1 2 N 9/10 
C12R 1:19) 



F I 

C 1 2 R 1:19) 
C 1 2 N 15/00 



T-?3-r(#^) 

ZNAA 




(16) 



F^-A(#^) 4B024 AA03 AA05 BA10 CA03 CA09 
DA08 EA04 GA11 GA19 GA21 
GA27 HA13 HAH HA20 
4B050 CC01 CC03 DD02 EEOl LL02 
LLOS 

4B065 AAOIY AA50X AB01 AC14 

AC15 BBOl BCOl BC03 BC26 
BD50 CA29 CA41 CA50 
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